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(54) Title: PHOTOSENSITIVE COMPOSITION, AND OPTICAL WAVEGUIDE ELEMENT AND PROCESS FOR PRODUC- 
ING THE SAME 
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(57) Abstract: A light-transmitting material which has high transparency in a wavelength region for use in communication, is ex- 
cellent in properties such as heat resistance, water resistance, and chemical resistance, can be easily made to have a grating, and 
can be easily incorporated into a module in practical use. The photosensitive composition, which gives the light-transmitting mate- 
rial, comprises a silane compound or a product of the hydrolysis/dehydrating condensation thereof, a photoinitiator, and water, the 
rH silane compound being represented by the following formula (1): R'SiX 1 , wherein R 1 is an organic group having a polymerizable 



O 

o 



carbon-carbon double bond and X 1 is a hydrolyzable group or atom, provided that at least 40 % by number of the hydrogen atoms 
which were contained in the organic group R 1 have been replaced with at least one kind of substituent atoms selected from the group 
consisting of heavy hydrogen, fluorine, chlorine, and bromine. 
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MB E R 1 9 9 8f, SPIE Vol. 3 2 8 2, Hl7~3(K fcitfS 
PIE Vol. 3 2 8 2, 15 0-5 8). 

(iv) mm&&\z&ftz&m&<Dtfyv-ffli&&m=? (tyhza-x, 1 

9 9 9^No. 2, MS 1~3 2). 
5 (v) tZZVU^^yu&ltZ-lVi/ZUUi/yy (MPMDCS), 1H, 
1H, 2H, 2H- hUf*7MDt^f;M^y^DDy7> (FOMD 

cs), *j;^7'3'f*7;vtDfy;M^i' 'J h (hfdma) a>e>& 

*S01ttfcflmfcW*fc«/W 7U y K*m (M. M e n n 1 n g , M. Z a h 
nhausen, H. Schmidt, Proc. SPIE 3 4 6 9, 6 8- 
10 7 8 (1 9 9 8)). ^LTiffiftWt^MPMDCSOC-Hl« 

^©mt'&o, c-FS^fitcwrsFOMDcs ts^wa^yT-o 

(vi) rb77^yy7>, 7;U4 i ;Uh'JT;m+'>v^>, &ektf7U 
-;UhU7;U3 + '>'>7>^&/«CSW«M«/W^Uy K*W (SIR&BW0 9 
15 8/2 5 8 6 2m oCTH CD 3 Si (OC 2 H 5 ) 3 tC 6 D 5 Si (OC 
2 H 5 ) 3 &m^Z>ZtT\ C-H*S£fcfi*-r*l. 3/im*5J:^l. 5 5 3 m 

(i) ©*mtt, 7;wi>g, 7;m*'>;u»ft3rr*fc», c-mssicg^ 

20 <»iROifi5P»l«»««ifi*^iSlfli«fc:*S^t*»6, 1. 55/im^l. 3 #m 
*p (i i i) tt, «JCtt*W*fflViTti*fc*, ^l/-T^>mm 
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MB (v) ©till/\'fyU7h , W«, ^«^5S«-r§fe*H«, C 
SfcffiiHtm (v i) it, CD 3 S i (OC 2 H 5 ) 3 &£tfC 6 D 5 S i (OC 

2 h 5 ) 3 t*tt*r;wH£ (*?)vm &sw*7U-;u£ C7x-;ux) # 

?ut>%, mm\zminzwL&mmz&ftzmm&im<. ® 

im, m?m. mm&&#<ffi&tt*&<* £tcmmzyu-9-<{>y*Mj$.T?z, 
mm^y^-Mz^m 5 y □ ± xtm t hT<D&mmm 
%>z.t\z$>z>> *mw<Dm<DBmt. mm^tmm^mi^nmznyv 
u-)ix*z, mmizytmmiz&zftfaMtox^mumytmimm&GTzytm 
®^mmmft&m.mmmzz.t\z&z>. 

*«^K:«kntf, *%w<D±mm&£zsm&\t, muz. 

R 1 S i X 1 3 • • ( 1 ) 
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(A) (2) 
M 1 X 2 4 • • (2) 

Z. Z TM 1 S i , AK Zr. G e S/tttT i D-t LTX 2 «iD7jc#«? 

(B) Tf25£ (3) 

Y 

I 

CH 2 =C-C-0-R 2 • • (3) 
II 

o 

SS^fcfcU^gTfcS, fiU (3) *0;|c£IiC^<&£iHHft©'>fc<£ 
t)4 0%(l 7ym, tzzm&vmtetlZ&fc 

(C) 3tH*&ffl*«k^ (D) *££tf;i££1^£«31^tt*m#^«^ 

(A') Tf25£ (4) 

R 3 S i X 3 3 • • (4) 



WO 01/37049 PCT/JPOO/07949 

5 

(b') te^ (5) 

M 2 X\ • • (5) 
ZZ\XU 2 USi, Al, Zr, G e £tzl$T i D-?-LTX 4 «iP7K^ 

(C) TfB^ (6) 

Z 

I 

CH 2 = C-C-0-R 4 • • (6) 

II 

O 

Z.Z\XR 4 te*m. 7; WPS, ^7c«yh7;^;^T^0^LTZ«7jc^. 

^7c«^^;u«t*^>, f!Lj£ (6) *©7X^M^o-&fffiic(Di^«a7K 
m> 7«y^, Mm&£z£%m£Qtzz>&frt>m\$nz>'pu< th imam® 
w^xw&£nx^x*>£\,\ 
nBtznzTWjm. * * z u jm *> l < « cm e> ©hxtjk 

(D') 3tM$63W*3«krJC (E ') #££WLTfcD*-L-ojc# (A') 

(C) £. at (4) tOWttlSR 3 ^^^^^^ (6) tfOTK*^^ 

m&izj: vmmzmm ^xm^m^m^nx^u^m^^mmxmm^xm 
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5 tftri&»AK:*WS, ±bB5£ (l) ti^ns y 7 >Mi:o^x W^. 

±Ea£ (1) K^T, RHS, m^ttj^-«XS^£WT5^$igT& 
W«££LTtt, fcfrJPS, tf- 7U;US, 7 U 7^U 

ju+;i/Sfe l < «7 u -jms l < ffl^ e>n*. ±i3W^nfc7;i/+;i.s 
*?)V&. t*n;i/x^;i/S© c t'5^k < -;v7;^;us ; 

t'XP+v'^WUX, t*-D^->x5 L ;i'S©«k-5^h-D+v7;WUS ; 

20 t'n;i/7xx;PS, t*x;H> U^go>ck5&ifxjU7U--;i'£ ; 

t'-n+->7x^H, tfxp+'>h'j;uSo«k , 535:trxD+">7U-;us ; 

7U p*->;WUS, 7 'J P+yl^HOi^tt/'J o+->7;WP« ; 

7 u ;P7 x-;us, 7 u ;u h u ;m©«k o &7 u ;U7 u -)vm ; 

25 7UD+y7x-JH, 7Up*vHJ;PS(2J:5&7Up*;>7U-^S ; 
7U;U7^yS; 

7^u;u^5 1 ;i/*, 7^u;ux^;i/S<D<j:o^7^ | j;i/7;wi'S ; 

7/7 ij D^v^JUa, 7^ U n+yIfJH©j;7&77 'J D + «>7W 
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ft; 

* * * u ;M^;i/ft. ^ * * u ;i/x^;ua<o i ? & * u )V7)^jvm ; 

* * ^ u p * >- * ^;us, ^ 37 ? u □ + s/x^uft© ii^tz^zz ij d^v7jp 

*;Uft; 

D^y7x-JH, 7^»J P+hU;Uft0«fc-5^7^UP + ->7U-;V- 

ft: 

p(^/7ijo^i/7xx;US. **#UP*HJ;i'S©«fc5fc***Un3 1 ->7U 
10 — JN§ ; 

±12^ (1) X 1 ©5^iJDzK^Wffi&S£LT©7;i/:3*5/;i>ft 
*«tlX7;^-;^*'>fttta««T*oTt>»«ttJKT*-3Tt)J:<, EFSL 
15 <tt&*»l~4£WT*. X^^^iPTK^BlB^^tLTtDAPy^ 

h u t;up x 3 - * ? t? u u^t)v^)V h^on^x 
t?;wMJ* h+->->^>> 3-7^UP^v^pe;uh>j^ppx^>, 3- 

(N-7UJU7S /) 7otMUHJ* h*X>^X 7U;P75/ h'J^ h+v 
->5>. (2-y^D^-t:rjl.-2-X^) hU7;UP^->->5>, 7'J^ 
h>J7;^ + yx7X '5- (t*->^D^^x;i/) h iJ7;^ + y->7>> 
25 (7^'JD+y^^W 7i^h»J7^3*'>->7>, 1. 1— fc:7. (MJ 
7;i/3+yyUJWf;W X7^X hlT. ( h ux h*x>u;u) X^I/>. t* 
X (h'Jlh^yy'JJW -1, 7-t^>-7lX 7f-^hUlh+yy 
l-700-2-^WJJl'h l J7DDy7> 1 2- (^OD^fJW 
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TU-rt'h'J i7uu^y>, [2- (3-->^n^-fe-;u) x^jV] HJ^pp 

;PhU^OD2/7>, (4-->^P^-^x— h 

^dd-/7>, (3-->^P^>^vxn;pypt!;i/) h'jxb+y->7>, 
5-^\^-fex;i/hU7;UP+>'>'^>, O- (/^^Un+yifW -N- 
5 (bUxh^yyU^DlfJW (2 -*3\^-:/d^x;w bU* 

7;UP^v->7>> (2, 4-^>^yix;W MJT^+yy^X X^U 
^x^l/hU/h+yy7>, h*njUhU'l'y^'P^y^v^^>^<h*^J^T 

io L<ffl^£*i3o 

(1) 4'WW1iSR l W c t l ^7K^TcD^lf{Sic(D'>^< £t>4 0*rt«fi#* 

(F), (CI) (Br) &K)tz2>mfr*>m&nZ>'PtSi< th- 

is s^etjus^-rsft^nTViS. **^©^tHH*<o^^< tfe6o %#±t2 

il&lSi^ritifcSnw* £ tiW* Is < s '>&< £ t> 8 0 %^±IBg^IfTT 

20 ±IBS: (i) 4 , ox 1 3&*7;U3+5/^s*fctt7;uer^*+^ST*a»^, 
t\ x 1 ttS**^«Jft*4nfc7;i'34 i ^;pai*fctt7;u^r-;ir^4 i '>s*T?»* 

±155* (1) T?^$n5y7>^ft (1) £H-3 

;uhu* h^->i>^>-d 1 1), TfBit (8) (3-** 

£Mjp*->7Pfc?;i/HJxh*>'->7>-d 2 6), Tf25£ (9) T3l£ft5fi 
7K^fb ( 3 - /^i? U o+yXf Jl/ h U ^ N+y y 7> - d 1 8), TIE^C (1 
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0) T£Sn*a*3Hfc (3-^^^'JP+'>^PbT;UhU> ^/y7>-d 
5)> Tf25£ (11) T«£n*S**fc:7yJl!fc 

hijxh+yy7>-d20), Tf3^ (12) T^Sn^STK^tT'J^h 'J 
*h*x->7>-d 1 3, TIES; (13) T«n3S7Kifi{tfc*-;i'b'J* 

y->7>-di l^cfctmea (14) T^ns7^^k7;i/^;i/hU7;m 



CD 3 
I 

CD 2 = C-C-0- (CD,) 3 -Si (OCH 3 ) 3 • -(7) 

II 

O 



CD 3 

I 

CD 2 = C-C-0- (CD 2 ) 3 -Si (OC 2 D 5 ) , • • (8) 



CD 3 
I 

CD 2 = C-C-0- (CD 2 ) 2 -Si (OCD3) 3 • - (9) 

II 

O 



CD 3 
I 

CD 2 =C-C-0- (CH 2 ) 3 -Si (OCH3) 3 • -(10) 
II 

O 



CD 



CD 2 = C-C-Q- (CF 2 ) 2 -Si (OC 2 D 5 ) 3 



(1 1) 



O 
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CD 2 = CD-CD 2 -S i (OCD 3 ) 3 • - (12) 



CD 2 = CD-Si (OCD3) 3 • • (13) 

CH 2 = CH- (CF 2 ) n -CH 2 -CH 2 -S i X 3 • -(14) 
(5£ (14) n = 2~15T*0. X^H+vS, X V^mUE(D7)V 

n%ytm&&mwzz:<'pmm%'?z>z\ttf$)io. ^<d^\z\±. ohs<dh 

ifrP2£W®ffii£:g^KS&^ StK (D 

wsi^. ymmmm\:¥mfc\t& k> ^te^t^iuitvtc&omMmmzm 

(1) K*fLTl~2 0fg7)WSL<, C J;DS : SL<«2~1 O^&S. 

i~4ro«7;i/n-;k ^?;-)i>&tti-ffi\zm^ 

LT. ^ (1) KttLTO. 3~5{g#ff£L<, £D£?£L<«0. 5-1. 
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£0£?£b^„ »T3ia&!ig<Z)»;L ^OS^ck^a h>^<hbT03^ 
(1) 1 ^JUKftbT. 0. 0 1 5U^K1 OSU^W^tX, J: 

is tM^j^ m^tiA^wa^ttM^-^-a^^WT^ffls^^Bs 

Wl'-l-7xZJ^h> (CIBAt, r^M*a718 4j) 1 2-kKP 
2-^^;P- 1 -73L-)Vfun>- 1 -^-> (Me r kit, r^n^ 
71 173J), 1- (4— TV/DtfJl/^x^;!/) -2-t 
20 ^n/^-l-t/ (Merkft, r^a71116j). 2, 2-v^h 
+ y-2-7i-;P7th7iy> (CIBAt. H )Vfi*n.~7 6 5 1 j) 

MMcd^Jp*^ $?£L<te/&# (l) l^Mztt 

LX, 0. 0 0 1~0. 2^)1, £fzfe1t&J$.y!)A\ZttLX0. l~2 0It*%T 
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WzUl&WBiZ'D^TmWtZo ^ (2) tCfe^T. M 1 S i , Ah Zr. 

nfe7;i/3^^*^«tiX7^^-;u^xSWSbv^ .libs (2) 

n3&JSrt;£tJ (OTJ&fr (2) i^Cii^&S) £LT\t. m«rh7^ 
h3rVS>7>. fh7lh^->7>, xh^^h^ 1 '>7;P5-'>A, jh7^ 

15 f h^T'h+y^X -rb^^nP>"7>, -r h^DD7;U5:i£A, 

fh7^DOyJ^Z^A, 7h7^D^>, fb7/h + y^7>, x 

Sfcy- s -^h + f/7;U5y+i>hUXh^vS/7>(Z)ct^^a^7;Pn- 

20 7;u3+v;i/a c f j w7K^w^MiccD^ e t<it>4 o% uo»ii<i^ 

&<£t>6 0%, £ £K#£L< 8 0%, ife!ff^b<ttl0 

0%) fa mm. 7vm. &m&&xs%mfrbtziZ>w£K)m&nz>'j>u< th 
5) r%2nz>m7mikTh7* h*->v5x tib*; (i6) T^snsa?* 

25 mitr-b^xb^^iy^y. TsE^ (17) T^^nSMTK^bxh^yh^^ 

7;ua^^A, tibs; (is) nm^n^m^mit^b^yu^^^jvn-u 

A, TIBS (19) TS$ft5fi7K^fcT-h5:/ h^f/v?;m-^A, TE^ 

(20) TS$n^m7K^bxh7-ry^p^->7 t ^>, ties: (21) 
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■Ztizm*mt7-hy7h*i'm>. Tttt (2 2) T^SnsMzMBfcx h 

^^h^vy^v^.ttrFie^ (23) T^nsmTk^txh^xh^vy 
;u v > \iz> z. t ifiv # z » 

5 S i (OCD3) 4 • • (1 5) 

S i (OCD 2 CD 3 ) 4 • • (1 6) 

Al (OCD 2 CD 2 CD 2 CD 3 ) 4 • '(17) 

Z r (OCD 2 CD 2 CD 3 ) 4 • • (1 8) 

Z r (OCD 2 CD 2 CD 2 CD 3 ) 4 "(19) 

10 T i (OCD (CD 3 ) 2 ) 4 ' ' (2 0) 

Ti (OCD 2 CD 2 CD 2 CD 3 ) 4 • • (2 1) 

Ge (OCD 3 ) 4 • • (2 2) 

Ge (OCD 2 CD 3 ) 4 • • (2 3) 

15 £ (2) Tf«*nS*JRft^» (i£# (2)) tt-tOMTfflJfcttB + fcSW 

*56wo»d64*BTffl^e>n*±HBS (3) T«*ns«>ett**rr* (* 
20 ywMt&mz-D^xmw-r&o 5S o> ©R 2 ©7;wi/X<hL-aiB* 

&Btftl~2 0 ©*>©##* KffiHStt, SfcR 2 ©*" h7;i/+;PS<i:LT« 
CH 2 (CO) CH 2 (CO) CHs^Wfttl*. 5fc (3) Tg£tU> 

u*) i/'jM^«ti/TH m^^u;^, 7*u;w*. 
K;>wk ^^^u;PB6x^jk ***u;u»:/Di£jk ;WJA#:/^;k 
25 7^u;^^^k 7^u«x^;k 7^u;i/Bl-/oe;k 7^u;i«y^;k 
**#u □+->7-fe5 L ;i'7-feh^-h^frf e>n*. 
*fswt*3tt*s; (3) T^<*n*7* tuufife, *^u;um£fc«;rti£>© 

ilXf^ (OTJ&# (3) £\i*5Z.tifitbZ) «. it (3) ©tOTK^S^© 
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it&momtLxte, Mz-tZTttt (24) T*&zti2>m7km<\:7ym<t**2' 

U)H^5P;k TbBjS (2 5) ^$tlSl«7 •yifk^^f U Mif 

Ties*; (2 6) rmnzmfcmityymittzwfrm-fnv)^ tib^ (2 
7) x*m-$nz>n*m<\:yvm<k*?>7V)i®7?)w tib^ (2 8) -?^$n 

£*^1^>^7)U:*D*^U U-N^tTFiBiS; (2 9) T^$n5S7Mi 
ft * $ V U Jl/^y^^^C t* £ W 3 ^ t o 

CD 3 

I 

CD 2 = C-C-0-CF 3 --(24) 
II 

15 O 

CD 3 
I 

CD 2 = C-C-0-CF 2 CF 3 • -(2 5) 



10 



20 



30 



O 



CD 3 

. I 

25 CD 2 = C-C-0-CF 2 CF 2 CF 3 --(26) 

II 

O 



CD 3 
I 

CD 2 = C-C-0-CF 2 CF 2 CF 2 CF 3 • • (2 7) 

II 

O 
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CF 3 
I 

CF 2 =C-C-0-CH 3 
II 

O 



(28) 



10 



CD 3 
I 

CD 2 = C-C-0- (CD 2 ) 3 CD 3 



(2 9) 



O 



mifB^ (2) TmznZitSWWM 1 ^ Al, Zr, G e *fcttT i H$>Z> 

15 (2) o{t^«j<Djn*4H» • *g^JE^SMflrr*fcje>tc» 

(3) tt, (2) ££j£fc-r*fc0T*5d£*<S*Us. 

20 0) ~ (33) tgsnsMSiifsit^ts, 

CD 3 

I 

CD 2 = C-C-0-H • -(3 0) 

25 II 

o 

CD 3 

I 

30 CD 2 = C-C-0-D • • (3 1) 

II 

o 
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CD 3 O O 

I II II 

CD 2 = C-C-0-CH 2 -C-CH 2 -C-CH 3 ••(32) 
5 II 

o 



CD 3 O O 

I . II II 

10 CD 2 = C-C-0-CD 2 -C-CD 2 -C-CD 3 • • (3 3) 

II 

O 

ffi^BtOViT, (2) tf&ft (3) <D#&\Z'D\,*TffiWtZ. 

is (2) it. mmm^, nmmz&n, mftm%ft&zmmi&ft*-$z.zmn~?$>. 
-a, m (3) wjiKiRiiitt*^, mt&mi\zm&**7L* ttm 
o«si»5fffflstt5. ltc^ot^ (2) m&'tgzt, Wk(mm 

20 &$?2;L<ft^. (2 ) L^tBfflte, 2 5~7 5W%T*&r), J:0 

$f£U<te3 o~7 o^;u%t&d, $e»tc»tL<«4 o~6 o^i^t&s. 

S/iJ&fr (3) £>£?£L^I5Bkt 2 5-7 5W%!:&K>, J: <9#£ L< &3 
0-7 O^l^T&O, $e>(C^U<«4 0-6 0W%T*&Z><, Z\Z\X\ 

(2) £fiJc# (3) 0£tt*;i/»£gip<fcl,TfcO, J5fc# (2) (D* 
25 JMBcttit (2) T*$tl*^«fk^«b<i:LTO : E;U»*S2pt't*. 

% Aizmmc\z&vtz. &f&ft\z-D\,*Tmw-?Za mt&ft (4) 

7><t$to i&TFl&ft (4) t^-5it*«**) KOVsTKWT*. ft (4) K 

30 t LTts> BuiE^: (i) \z?^TtzMLr£b<DtmchcD&mtfz>zttfT*tz> 0 

{1U ft (4) tC£^T, ±ffi*r«Ste, •tn*^7lc*lS J PO-&tHH»flD 1 « 
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%.w$±m*M*m, 7vm, mmttte&mx&zwym^xm&ztix^x 
b&^tf, wmtTx&rLbwmznx^z&gnu^tfft <n tmui 

^ (5) x^n^mit^ (skT&ft (5) t^oz\tw$>z>) tixn 
ffl^Btc^^T^L^ (2) xmznz£m<\:£®i£mvb<D&tiim?z> 

^ (6) x^nzTWiim. tzwim. ^i^te^n^mx 

(£TF, (6) M> 5 t:^^T»§, ^ (6) Kfc 

(3) \ZWXmMLfrh<DtMC%<DZmfZ>ZttfX$Z>. {SU 5£ (6) 
\Z&^X, ^ (6) ^^K^MT^tfiiiCCOlgK^fe^WSTK^. 

g&^ftWS&M/^K'raS; (3) tI/j:oT^5. Z\<D$Lft (5) ffi. 

m.tiMC\Z&^X, ±ISJ&# (4) (6) tit, ^ (4) *©MR 

3 ^^7K^^<t^; (6) ^o)7mm^to)^mmmztiL±mmmmi L ^ 
&<<h&4 o%££&3=fc?Kffi^£*i£. z\<n&ot£j&ft (4) £m% (6) 
^ (4) (6) tm^fthwmptt^zm&ik&z 
(4) (6) (D^t t n^-^<z)WB^^^w-rsM'&-&i?$) 

-5^<h^T#5. (4) WKM(fSlrr*«^l:tt. 5£ (4) *©W$SS 
R 3 75^O7K^0 I f©^fH@|gc(7;^7 l c j:< <hfc4 0 %7^B&IiC^TB$£ftT^£ 
fc©jWF*l/<. (6) ^Bm^5rWr^«^t«, a (6) 4>©7K 

£fc5£ (6) cDR 4 ^7K^it>*7-t^;UT-trh>^W-r?>S^ST^^^ 
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lea, z.<oim\tim (5) ici5&LT^i:T-5M^wrs. 

J5R» (5) l^EMCfcfLT, Jfc# (6) (iltM^fit^^t 

#«p*u>. (4), (5) &&&&& (6) o»*uv»ttHtt« 

^-*n, 2 0-8 0^%, 1 0~4 OtMM^l 0~4 OtMl'Sli. 

Z.Z.X\ (4), (5) *5«fctfj£# (6) <D£fHE;Hfc£S 

ip£LT&9, (4) ©^UMiaS (4) •e^tl5>'7>f^iUT(D 
=E;Hfet?»D*fcJ«» (5) <D=E)VmtA (5) TSStlS^JIWb^tLT© 

& (4) 4>cox 3 43j:^ (5) ^<Dx 4 <D^?nfr-jj£rztemijtf y 
Mfig#iBt^^T«^ (2) l^Nc^-rsfitT^o, mm 

CHWCteJ&fr (4) (5) ©£fH ^MZttTZm-V&Z. 

fcJ^CfcWTttJfc2' (4) (5) ©^-tn^Hc^-rsfliT&s. 

(DfrZ^tzbMztt^xmKttZo 3tM^j&wT*«^y;uy;u«aadt*s, 

X'J7htt®W MM) £Wr*#hTX*£E»U mw®*^ 
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HftL^f&Ml (New developments in integrate 
d optics using the Sol— gel process), 
P. Coudray, et al, p 2 8 6 - 3 0 3, WMf)V&£& 
iS^f7*h-y^fA*'f7j (Sol-Gel and Polymer P 
5 hotonic Devices), Mark P. Andrews, S. Ir 
a j Na j a f i, Vol. CR6 8, SP I E (1 9 9 7) fCgEf^tlT^ 

£fzte%mmm\zmmLT. &mft%m%mitim£z>z\t\z£<o, ^Msatsn 
-mmtm\zM?z>3& 1 mwfts (1993^1 i^8~ioh)j (is t e 

uropean Workshop on Hybrid Organic-I 
15 norganic Materials, Nov. 8-10, 1993) Ne 
w Journal of Chemistry, Vol. 18, 1125-1 
1 3 4 (1 9 9 4) #J8D 

±mftmMmmMj&mmft&mj$.%) (a, b, o &mmm<D±\zo. 

5 /xm-2 0 0 /iraOiy hm^Xm^CD^mzm^LX, f&&Bl&Ltc&. 
20 mftUZ, mtttttlZtiLWVVft&mtfl ~~ 2 0 0mW/cm 2 Cfe5J:5[:, 
lfJ>~2#M, MIB^CMLT, -tC^l 0 0~1 5 OtTl 0#~5R#FpMQ 

25 CD&IC1 0 0-1 5 Ot:T 1 0^r~5^M-r§^i:tJ:t)^k$-&TRlffJtW 
^.y^-bS, 7.W->mW~ ^7t*73-hfe 71/ + VTOS, ;* 
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Sfc, :(DMIil. 5X1 0-VtFiT©«I$$ft5^ WSl 
(9-1 5X1 0" S /C) ©«fc"5^JBSV^»38««[*Wr*^7^^y^X» 
LfcO, «K4«!*4i;s^6T**. il^WMtf^Xtel . 5X1 o~ 5 

2X10-VC) #«P*K, (W5S^ 
S:8Xl 0-VC), MuB^yT, : - 3-0. OxiO" 7 

^^M-fS^tCte, y'J3>Si (WM: 4 1, 5X10" 7 
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mo o'j>tz<th 40 %$k±.i)\ m*m. 7v%. ^m^u^m^^t^m 
&K>mifrL%'>u<£b--m<D7imT*wWkisnT^z>. c-d^, c-f^ 

C-C C-B r^(lS^<)tM^{JC-H^<7)-enj;0fe^fi 

iCy7hlTl. 5 5//m&J;tf 1. 3 nm(Dmm^m^nnrztz^\z< 
% a ±tmmz£ <0, C-H^&fcS^MKckS, »M^©1. 5 5 
Atm^l. 3 MmcoafS^^iatt^T^I^CCh^T-^^. Lfc^oT, 
^fgBJK^tUi, Sjf ^T&S 1.55 /xmiScktf 1 . 3 /zm#jft<£>jgjgtt£ 

6o ^mM(Dmyt\±V)^y)mm^m^m^T±mo^oiz^fSLLrz, js#t» 

ItT, X*$/TU— !f- (jftft :24 9 nm (KrF), 1 9 3 nm (A r 

m<t®l*y hV-PMZ.&i'VX^yhV-ZOS i -O-S i IS£#a6£3gilS 
&RSU »i^4i:$tT, 0»f«fffe»*atr^Ftt*«*-6. 
(M. P. Andrews, SPIE Vol. 3 2 8 2, p 5 0- 5 4, (1 
9 9 8) 

JtMt LT, He - Cd I/— tf (3 2 5 nm, 4 2 1 nm). Ar U— (3 5 

inm) tjLti&m^zz-twv&z. ^w$.\z&m&m^&j)W)\,m&m 

ZmWcr)*imytM®M<DmMz&r) y Ar-ft>U-f (5 14. 5nm) 
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A = 2ne f f • A 

n e f f \mmm&*m&?z*-\ : \zttTzn®®ffim-t&Q- : ?:L 
ot, z.(D%m<Dmmm\z'D^xmm\zwmt^ 

fi7K^{fc7-th>'>7>kHU> (PI) OMSK: 

#ifcD-K 0#W-fc 5 0 0m 1 HP^llg? 7 7.n£2jtMit 

L7c. 5 0g (9 5%, 0. 9 7*;W ©Wy7MkthU^A^ 1 2 0m 
1 UfcJSSte 1. 2 3^;U©M7K^7-feh>S:7^XDHAn^. 

£«$<7)iSg£l 0-2 0tl:§ofctlT. 210ml (0. 8 5tJl/) © 

7 > k H V >fr £ & 3 tmm SfA >-7- x a > tc J; 0 TKffl^ e. L &. jgft 
LW*flfflfc^hU^Aft«ik:J:0»«|ltefeU 5m 1 (DStJ^LT 

■fe h >T 3 0*»Ufc. »6>nfcJt»c • 7-fe h >fti*fc©&£to£azkfciJO;L, 
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2 5ml rox-x^T3IaHaffiLfcc ttffli££S7Ki?Ht7-fe h»7>t H'J > 

1ISU S^tl£MJ£TTsl@Lfco a*^b7-tih>x7>hHU> ((C 
D 3 ) 2 C (OD) • CN) «7 8~8 2*0/1 5mmH gT¥gt£tt£. iRSte 
5 6 4g OK* 7 7%) T&ofc. 

m*m4t*?? ] ))V®. (P2) Offlfi: 

1 ^JKZ)a*^b7-fe h>y7>th*'J> (PI) £ 1 ^JKoaTK^bttBt* 
$Hfift#Lfc. KfcU£m^i\l*fo&\sM.*%it*2>7V)Vm (CD 2 = C 
(CD,) COOD) (P2) *Wco 
10 S**^^ * 2 U ?W ( P 3 ) CDs^M : 

\*)v<r>m.imtt.*92 x ))vik (P2) t\^owm\t^ j-^ (cd 3 
oh) *«ifiXT-;WbK*K:J:0M7K*fl:^^i"j;i'K^^ (cd 2 -c 
(CD,) coo-cd 3 ) (P3) £#£ 0 

m*X<\:yy%<t*99 l ))lWt*?-)l' (PF1) ©II: 
15 l*;P©S**fc***UA# (P2) ^1^07^*^^/-^ (CF 

3 oh) z^jLx^MtKfoizkvmTkmityvmiktPzvjvmt^jv (c 

D 2 -C (CD 3 ) COO-CF3) (PF1) *mtz. ^9^7^)Vm^)V^(D 

20 \^)v<Dn.7Y.mk7vm*97 i ))im (±ibp2) ti wary jit )i>n-)i 
ssifxx7 L ;KkS^fc«t»5a7K*{t^^^'j;PK7u;u (cd 2 -c (cd 

3 ) COO-CH 2 CH=CH 2 ) (P4) 

m7\m\kTV)V7)Vu-)V (7 x ))V7)Vu-)\,-d 6) (P5) ©iH : 
fi**{fc2-:/D/V-;i/ (2-7"P/V-^-d8) Srtt«#ffiT, IKzKE 
25 &£«fc0fijjc*fc:/nt^> C/Dtf lx>-d 6) ^tl^SSTT^ 
itLTmt7VMz£®L. 7;P*U^frT-ca7KSffl^TSP*iWSPL, 

ft7u;u7;m-;P (7u;u7;u3-;u-d 6. cd 2 =cdcd 2 -od) (p 

5) fcfcfc. 
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S#*§{fc*** , J;U«7U;P (***U;HB7U;V-dl 0) (P6) 

lWvnTkmittfZVJvm (P2) tit;u©m**fb7"j;P7;UD-;p 
(P5) *Sifx^T-JWbs^fc«k0S7K*'ft^^^u;uK7«j;i/ (*^u;u 

^7'J;U-dlO, CD 2 -C (CD 3 ) COO-CD 2 CD = CD 2 ) (P6) £ 

fi7kmfc* ^ U a**y7n tf ^ h y £ □ □ v5 > ^ £ y P^y □ tf;P h 
U^DDi/7>-d 1 1) (P 7) OMSl : 

)Vm.7 x ))V-d 1 0) (P6) &}JD;L, K(6S"&Tl**ft^ ^ ^ ij D+J/yn 
D 2 = C (CD 3 ) COO (CD,) 3-S i C 1 3 ) (P 7) 

fiTic^ib ^ * # u □ * □ tr;p h u ^ h * ^ 7 > ( * * * u d * s^p tf;p 

h'J/h^yy7>-d2 0) (P8) Oil : 

i ; e;u©M7K^b/^^UP^vyptrji/hu^pp'>^> (±isp7) <t3 

•>/7>-d2 0, CD 2 = C (CD 3 ) COO (CD 2 ) 3 -Si (OCD 3 ) 

3 > (P8) x*>7Vu*>''yu¥)i&<D*<D7kmm?i lm-r^xtf 

fi**{k7 L h7Xh+'>'>7> (TEOS-d2 0, (P 9)) OPHK : 
i ; E;KDE^{t:^«h4 ; e;KDa7K^kx^y-;i, (x^y-;i/-d6) sjp*.; 

S^$-&TS7K^bxh^Xh4 1 '>v'^> (Si (OC 2 D s ) 4 ) (P9) £f# 
fc. 

STK^kxh^^P^+y^l/PX^A (fh7yo^yy;i/n--7A-d2 

8) (p i o) omm : 

l ^©HSMbswrixtf a 1 4 ^uofiTkfcft; 2 - y p/nv ( 2 - 7p 

;U-d8) 5:in^. £Jfc3i£Ta?!K*{txh7:/P#*>'^;Pp-£A 
(Z r (OC 3 D 7 ) 4 ) (P 1 0) 
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M7K^fbxh7^h+vv^3-^A (xh^^h+v^zi-^A-d 3 6) 
(P 1 1) 

1 =E)l(Dmmt'J)^ ~ ry A £ 4 ^(DWmiCJZ J -)V <C?9 J -)V- d 
10) £JPx., S^^-frTMTK^fcT-h^yh+^^m-^A (Z r (OC 4 
5 D 9 ) 4 ) (PI 1 

77i<t7Mi^7> (p 1 2) omm : 

1, 4-^t-;i/^^7MD^> [(CF 2 ) 4 (CH = CH 2 ) ,)] 
2. 54 g (0. OltJW th'JXh*'>'>7>l. 6 4g (0. OltJW 

^st3 o^w^bfc. ^nuMfiMita^^sp^., ^T2 

CH 2 = CH (CF 2 ) 4 (CH 2 ) 2 Si (OC 2 H 5 ) 3 (6-t*-JP-3, 3, 
4, 4, 5, 5, 6, 6-^^7MD^yJ^'JXh+yy7» 

15 ffltfct! (A 1 ) <Dmm : 

mimfc*2t> x )U*ri/'7u\Z)VVV* h*->5'7> (Mf2P8) ltJ!/tO. 
7 5^ (0. 0 5 ^jKDMi&g^tr) STK^i^^bT 2 Bf »7j<^ 
^(DjP7K^0WAofct:-*©^(^ $e>(c«^J<i:LT0 2-t: 
FD + y- 2 - ^fJK 1 - 7x"J^PA>- 1 - t> (Merk*t l"^n 
20 ta7 (Darocure) 1 1 7 3j) ££ft<DfiglC*f LT 2 fiM%{;:&5 
cfc?Kt*-#©4«P;iT/ffi^ (Al) Zmzo 
li» (A 2) (DM : 

m7^b^^^'Jn^'>yotf;uhU^ h*v5>5> (MIBP8) l^uto. 
7 5^ (0. o S^KDM&g^tr) M7K^ii&^LT2TOJ!jn7K^ 
25 ^<DJa7K^tl?rk*-*©^^JPA. $^(C»^J<i:LT(D2- t h* 

n+y - 2 - T^f^- 1 - 7i-J^n;t>- l - t> (Merkfr> r^p^ 
a7117 3J) *£foonmiZttLT2mm%iZtzZ>&D\Z\i-ti(DWzm7L 
X, Itm®) (A 2) £t#7c. 



WO 01/37049 PCT/JPOO/07949 

26 

®.fflto (B 1) (owm : 

fi7K*{br-h5Xh+'>>/7> (P9) 8 0g, BlffittbDffltLTOtfU v 
*3\>U$/ (H- (S i (CH,) 2 -0) n OH, Petrarch S 
ys terns, Inc. fflp D p^ rps3 4 0j, ^fi: 1 7 0 0) lOg, 
5 l**ftf h7t KP77> (C 4 D 4 0) 2 0mK Izjci^yya/V 
(2-yPAV-;P-d 8) 3 0ml, fc.fctf»ift»S?!K8« 1 6 g (7 

gofijfiB6*a*cfiSf») str-*fcAnT8ot:Tf3o^3Baat^ufc. c 

*UC, m7kmt7y%{b**9V))4&*?-)V (PFl) £4. 75g, ££0% 
IM6JW£LT02-k Kn*->-2-pWl/- i-7i=j^a/i>- l -:t> 
10 (Me r kit, ^p^7i l 7 3j) ££&<Z)S*{I*f LT 2 £3% Hfc 5 =fc 

"tn-pninATfflj^ (bd &wt. 

mm (B2) 

flSIBffifiJc«J (Bl) ©BlSSt^JtS, m*m{£7ymt*9l7V)lWL* : ?)V 
(PFl) ©j^Ol:, nm<DU-)V<.>?7)\,*u*9>7i)V-Y (WIHit 
15 (2 8)) Sfflt»fc£mttWE3fiJ«« (Bl) ©WiJtBl^fcLTffoTffl^ 
(B2) 

(B3) ®|R£t : 

$j$4fc (bd ©w(Ht*5tt5, fi**ft:7y3ji{k/^^u;H6^^;i/ (pf 

i) wt>oic, mm<DW&mt*99V)v&* : ?)v (P3) 
20 ffiiBMti (bi) ommtmmizLxn^T. mam (B3) &w«Lfc. 

M (B4) OUST: 

nu5£4b (bd o>mm\z&vz. mimw^vm^^o^m.^)^ (pf 
i) of^oc mm<omimtt t *99V)vm7V)v (P4) £#^t, 
(B4) &wmx,it. 

25 m^tl (B 5) OH®! : 

mam (bd ©i^c^t^/bl*:, ft^ft^h^xh*;^^ (p 

9), MfcmitT h 5 t h* □ 7 7 > (C 4 D 4 0), M7K^fb-r vyoAV-)!/ 
(2-yPAV-;U-d 8), *JaM*»fKiS«J;OT7K*{k7y*{k^^^U 
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)m*?)\> (PF1) <DRt>K)\Z, fnfnM»rh7X^yy7X fh 

V>T. &J$ft (B5) £H«L&. 
IM (CD 

5 o. 7 5t;^i (o. o 5^;KDmmK^tf) m*«*nras*>i;j&2W 

f B 1 Wilfcl/Klf^ 'J o+ y7°o til- h ij ^ h^xy7> (P8) 
lW^moMymittZZVJl®. (P2) T^bLf^mbxh^yD^ 
^yyJ^'^A (P10) P 8 : P 1 0 : P 2= 1 0 : 4 : 4<7>E;Ht£ 

io -^a (pio) n*ruT2^;i/^»j!ip^2P#^it^L.fc. znizytffltemtL 

T2 - \i\*U*i/- 2 - I -7 x.~)V7un>- \ (Me r ktt; 

r^O+a7 1 1 7 3 J) ^^©ai:(C*ftT2aa%jD^T, (C 
1) Zfttz, 

IBLim (C2) (DM : 
15 fflJdcft (CI) OWKfcfc^T, S**<fcT-h7^D#+'>5?;UD-^A (P 
1 0) ©ftt)0H. M^Mitv-V^ZfY^y-JiVu-^K (Pi 1) £ffl(,vr, 

(C 2) zmtz. 

BWM»D1, D2 0IMH: 
JKftP12£0. 37g, 0. 1W1©»0. 168g, ylh^> 
20 x s i-^;P7;P5*- h£0. 46g, fh7lh*yy7>l. 
Og, -f V^DAV-^SrO. 3g, 7K£0. 4 gin*., SfflT 2 4 ISfMKJfcS 
(IMD1), Z\n\zytffltfeMtLT rDarocurell73j £ 

25 ( 1 ) : 

3wm«ff^cDSi0 2 ^ (JB8f*l. 4 6) *«E«L/fc^'j3> (Si) 
(2X2 cm) S^y^D/V-;i/tT2 O^jSW&ft^L, ^tK^T 

$e»i:2owfWUc. z\mzmm (ad &$tu xe>n-h 
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hTX^7 (2 cmx 2 cm©^$W©«S$2 cmtW8 tfm©*ffl 
ft^TftliEgB^fSttfc) SKIBUfH-B-, 3 0 cm«^b 5 e V (jfcg3 6 5 
nm) ©«^»&l»raMWbfc. IIttH5H»»10mW/cm 

mm) ^«sn&o ©i^^i^fJM^tit -f y y 

T#«3t»»ft**l/fc. 1 2O*CT2l5ffl££T£d££«}:0, WJD* 

i O 2 I±0 8 /ira x 8 mtl$ 2 c m(D U y «^JS (1) C7SB 
«f*l. 4 8) %%rzo fttlfclCWTtt, 0. 4 2dB/cm (ifcfil. 5 5 
/zmCDfth 0. 0 2dB/cm ttfcll. 3»ra(D« T&ofc. 

TtSM^TMtl^TOTWcta^LToliJ^bfco ifcBrtU. 5 5m 
m «3«fctfl. 3 Mm) <DU— !fft£ft7 7^ A'£SLT3 U U>X"Cft 

7^7^;^ (1) (DM: 

5^7XS (ttlgSgffift: 5. 5X10-VC, JB : 1 . 4 6 0 (» 
:S6 3 3 nmMh : 2 OmmX 2 OmmX 2 . 0mm) S<y^o/V 

fcffijjfcfc (Bl) £JTFU Xlf>3-hbT«tl^-^M$nfcll ( i:L 
IHtffcftfc: «£ OHe-Cd V-*r (ifcfi : 3 2 5 nm) 1 
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^-T^>^SIt5)l7^^£|fe. 1. 48 0 

(6 3 3nm)> flg£tt3. Owrat^D, &*BS (JSff$$M£!) ^P-f-f 

fi» 0. 8 2dB/cm (1. 55^m), 0. 04/cra (1. 3/zm)7r& 

©£i»K:a?Mnt* * * u ;um^^jKDfi^^#^Tct otzmmiztji-D 

£8t££ns. *LT*+OT#tt<&tt^©*#fcaKfr (ffig)2 10nm, ft 
^S«*»»I^±©MMI4 2 0 nm) Ttt, »^flE©*#tta**fl:7y*fl:^ 

*f*«fc0t)K^»IB*f* (a$r*<0S&KJ 0 . 0 0 0 1) £*rr*«fc'5K:fcO. ttffl 

ytmtm (2) own-. 

3wmOTO0S i0 2 I (JB#r*l. 46) $ nfc > U P >S« 

(1. 0 X 2 0 X 2 0mm) y7 P P/W-;i/4 1 T2 0#MjgW8Hfci*U 
lfaK*TSS£2 0#ffljTO&ffi#Lfc. dttlCli/iEtl (CI) £«TU XtT 

>p- hLTffljs**^-tfiJcKtfc. c:n^ i o ot:t3 ottmmisT&m 

0 c mOfcMfr £> 5 e V©«*M6£*9 1 »MRB*fLfc. ClOWt^ 0 , m*P<D 

ij p^->ypt:;uh'j/ h+^">7>©a^4s«t^^^u;i«oa^# (t 
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mffl&&?2> Z t \Z£ 0 , ^ ^ ^ U u^yzfu h 'J ;* h+'>->7 >©HfcK«| 
B-S^^J^LT. HJfi«lT?f»6nfc©tRIi;Tj-fe©8 /zmx 8 wmTg$ 
2 0 mm© U v VWtW&k ( 2 ) 3 7©JB*T*« 1 . 5 0 1 T&o fc. 

^MWltlRlttiKl^ta^&ajgL/tt^^, 0. 4 3dB/c.m($Sl. 55 
umoyt), 0. 03/cra Oftftl. 3//m©ft) Tf&ofc. 

%~7 4)\s9 (2) OfW: 

3 T*mz u y ^a^aiK ( 2 ) ©±KU3j»*ii&A= 1055 nmce 

1 9 3 nm(DI^y7-l/-lf^fflUt»lT, tta*»B<D3 7aB©rt«K: 

ytmm (3) (Dim-. 
mmmi<Dytmm (1) ©f£»c*stt3, (ad ©f^ocM 

(A 2) SfflUfcEWWi, «^JliTO(3UT, 'Jr^iMi$K (2) £t# 
£. tttRfctCWTtt, 0. 87dB/cm (1. 5 5am), 0. 04/cm 
(1. 3 Mm) X'h-otzo 

(3) ©M: 
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